PACS numbers: 52.25.Kn, 05.45. +b, 47.25.Ae In this Letter we report direct experimental measurements of integrated phase-space densities. The measurements allowed phase-space densities integrated over two velocity components in physical-velocity space to be determined. The measuring technique was nonperturbing and did not require inference from the use of derivatives of the data. Resolution of about 2.0 itt, sec, 10 3 cm3 and 3x10to cm3/sec3 in time, space, and velocity space were obtained. Measurements were made on spectroscopically active ions in a plasma. Ion responses to small-and large-amplitude waves were observed, showing coherent and incoherent timeresolved responses, and indicating that transitions to turbulence and chaos may be studied. Additionally, phase-space particle bunching was observed.
Many differential equations arising in physics have solutions of the form itt =P(x, v, t) Fig. l . A tunable dye laser induces a transition to an excited state in a target particle when the laser frequency is tuned to the necessary Doppler-shifted resonance frequency for the moving target particle. The target particle then emits a photon which is gathered through collection optics. The experiments reported here were performed in a single-ended Q machine' (see Fig. 1 
